Few tasks are more challenging than caring for a family member with dementia. Dementia is a progressive disorder leading to perceptual and cognitive decline that result in increased impairment, behavioral changes, and inability to function independently. Eventually, people with dementia require round-the-clock care-most often from family caregivers (Alzheimer's Association, 2012) . Caregiving is associated with a host of problems, including poor physical health leading to increased mortality, compromised immune function, emotional issues, social isolation, and mental health concerns such as depression and anxiety (Aschbacher et al., 2006; Ferrara et al., 2008; Pinquart & Sörensen, 2007; Schulz & Martire, 2004) The resulting chronic stress has significant deleterious effects on caregiver health and well-being (Kiecolt-Glaser et al., 2003; Schulz & Martire, 2004; Sörensen, Duberstein, Gill, & Pinquart, 2006) . Interventions designed to help caregivers manage this stress are increasingly important as the number of people with dementia expands with the aging population (Alzheimer's Association, 2012) . New interventions such as mindfulness-based stress reduction (MBSR) may help caregivers manage the chronic stress of caring for a family member with dementia.
Current interventions for caregivers are often multidimensional in structure, providing psychological, social/emotional, and educational support. These programs often include a variety of components, such as education, counseling, support groups, problem solving, behavior management training, and respite or adult day care. The most widely studied interventions are psychoeducational and combine social support with caregiver education (Acton & Kang, 2001) . Newer interventions such as Resources for Enhancing Alzheimer's Caregivers Health (REACH) have gone much further, testing multiple theory-driven programs at differing sites based on strategies such as psychoeducational and skill-based training, technology, and home-based strategies (Belle et al., 2006; Elliott, Burgio, & Decoster, 2010; Gitlin et al., 2003) . Although there is growing evidence that a number of these programs benefit caregivers, access to promising interventions can be limited due to economic, geographic, and policy barriers (Peacock & Forbes, 2003; Schulz et al., 2002; Sörensen, Pinquart, & Duberstein, 2002) . Evidence supporting the long-term benefit of these programs is also somewhat limited.
People with dementia often have declining cognitive function and increasing behavioral problems over many years. For caregivers, this decline can lead to increasing stress, frustration, anxiety, depression, and health problems. Giving caregivers skills to manage the daily chronic stress and the emotional challenges of caregiving may provide a long-term benefit to the caregiver.
MBSR is a standardized program designed to reduce stress and manage difficult emotions through training in mindfulness (Bishop, 2002; Chambers, Gullone, & Allen, 2009) . Mindfulness refers to a particular type of attention focused on the present moment, nonjudgmental awareness, and acceptance of that experience with a stance of openness and curiosity. It includes both formal practice (mindful movement, the body scan, sitting meditation) and informal practice (incorporating mindfulness into everyday life; Cullen, 2011) . Rooted in Buddhist tradition, MBSR is a nonreligious program developed for patients with chronic pain and illness to help reduce stress and manage symptoms (Kabat-Zinn, 1990) . Participants are encouraged to simply observe their thoughts and emotions, letting them pass without judgment or becoming caught up or immersed in them. The practice can facilitate responses to internal and external stimuli in a more reflective and less reactive and impulsive way. Training in mindfulness may enhance the range and use of coping skills through improved self-observation and reflection (Baer, 2003) . It can also decrease ruminative thoughts about past or future events through focus on moment-to-moment awareness and acceptance (Borders, Earleywine, & Jajodia, 2010; Jain et al., 2007) . These skills may help caregivers manage their stress responses to the longterm challenges of caregiving.
MBSR has been studied as a complementary therapy for stress and symptom management in a wide range of chronic medical conditions, including pain (McCracken, Gauntlett-Gilbert, & Vowles, 2007) , cancer (Ledesma & Kumano, 2008; Lengacher et al., 2009) , fibromyalgia (Grossman, Tiefenthaler-Gilmer, Raysz, & Kesper, 2007) , rheumatoid arthritis (Pradhan et al., 2007) , solid organ transplant (Gross et al., 2004 (Gross et al., , 2010 Kreitzer, Gross, Ye, Russas, & Treesak, 2005) , severe psoriasis (Kabat-Zinn et al., 1998) , insomnia (Gross et al., 2011) , and diabetes (Rosenzweig et al., 2007; Whitebird, Kreitzer, & O'Connor, 2009 ). It has also been used with caregivers of disabled children (Minor, Carlson, Mackenzie, Zernicke, & Jones, 2006) and incorporated into a new therapeutic approach called mindfulness-based cognitive therapy, which has shown promise in treating recurrent depression (Kuyken et al., 2008; Teasdale et al., 2000) . In aggregate, studies of MBSR show decreases in medically related symptoms; improved functioning; and reduced stress, anxiety, and depression (Astin, Shapiro, Eisenberg, & Forys, 2003; Fjorback, Arendt, Ornbol, Fink, & Walach, 2011; Grossman, Niemann, Schmidt, & Walach, 2004; Hofmann, Sawyer, Witt, & Oh, 2010) .
To date, we know of no other studies that have examined the use of MBSR for family caregivers of a person with dementia. Waelde, Thompson, and Gallager-Thompson (2004) conducted a pilot study for dementia caregiver stress using a program called Inner Resources, which has features similar to MBSR. Their findings suggest that this type of intervention may be feasible and effective for family caregivers. Lavretsky et al. (2012) in their recent study of yogic meditation for caregivers of family members with dementia found that a brief daily meditation practice led to improved mental and cognitive functioning and lower levels of depression in caregivers. They also found improvement in telomerase activity, suggesting improvements in stress-induced cellular aging.
The Balance Study was a randomized controlled trial that compared an MBSR intervention for family caregivers of a person with dementia with an active comparison group, a standard community caregiver education and social support (CCES) program. The purpose was twofold: (a) to examine the feasibility and acceptability of MBSR as an intervention for stress among caregivers of a family member with dementia and (b) to examine mental health outcomes. We hypothesized that caregivers in the MBSR intervention would have better outcomes than caregivers in the CCES intervention on measures of perceived stress, psychological health, and perceived caregiver burden.
Methods

Participants
The study was conducted from 2007 to 2010 in the upper Midwest at a nonprofit research center affiliated with a mixed-model health plan. Study participants were recruited through a health plan and its clinics, community outreach, paid advertising (i.e., print and radio ads), press coverage, and word of mouth (Whitebird et al., 2011) . Participants were study eligible if, during a telephone screen, they self-identified as a primary caregiver of a community-dwelling family member who had memory loss consistent with dementia; were older than 21; spoke English; could read the course materials; were willing to attend all group sessions; had not participated in a community caregiver support program; had not practiced meditation, yoga, or tai chi in the previous year; had to score 5 or higher on a single-item measure of self-perceived stress (scale of 1-10); had no psychiatric hospitalizations or diagnoses of mental illness in the previous 2 years; had not been taking antipsychotic or anticonvulsion medication; and had no thoughts of harming themselves in the previous 6 months.
Of the 156 caregivers screened for the study, 112 were eligible and 78 agreed to participate, enrolled, and were randomly assigned to the MBSR or CCES intervention (Figure 1 ). Our target recruitment goal was 60 participants. Over recruitment was allowed to anticipate potential dropouts and variations in recruitment flow that affected group size across the 18-month recruitment period. Six of the 78 participants dropped out before completing the intervention because the spouse they had been caring for entered a nursing home or they had time constraints related to caregiving or dissatisfaction with random assignment to CCES.
Procedures
Participants received written study materials by mail and attended an orientation meeting at which they received additional study information, signed consent forms, completed a survey, and were randomly assigned using a computerized algorithm for simple randomization. They completed additional surveys postintervention (2 months) and 6 months following the baseline survey. Participants also completed a daily health behaviors calendar during the intervention period to track MBSR practice and stress reduction activities. The study was reviewed and approved by the HealthPartners and University of Minnesota Institutional Review Boards.
Intervention
The MBSR and CCES interventions were matched for time and attention and consisted of 8 weekly 2.5-hr in-person group sessions. Each intervention included a 5-hr retreat or wellness day that more intensively covered the same material delivered in the weekly sessions. The MBSR instructor was employed by the University of Minnesota Center for Spirituality and Healing and trained in MBSR through the Stress Reduction and Relaxation Clinic at the University of Massachusetts. The CCES group instructor was an experienced licensed social worker provided through a local nonprofit organization that has provided caregiver programs and services in the community for 30 years. There were five waves of MBSR/CCES intervention groups with an average of seven or eight participants per study group in each wave.
MBSR participants received instruction about concepts of mindfulness and practiced meditation and gentle yoga exercises each week. They received instruction on sitting and walking meditation, body scan meditation, and gentle Hatha yoga and stretching exercises and were given CDs and written material to help engage in home practice. Participants recorded their minutes of daily MBSR practice in their health behaviors calendar.
CCES participants received education on issues affecting family caregivers and group social and emotional support. Participants received educational information each week on topics such as dementia, legal and financial issues, community resources, communication, self-care, grief, and loss. They also participated in group-based discussions facilitated by the instructor about their experience as caregivers.
The study coordinator conducted weekly telephone support calls during the intervention and then monthly through month 6. The coordinator encouraged MBSR participants to practice daily and helped those with difficulties problem solve. The coordinator encouraged the CCES group to practice or implement what they were learning in their intervention.
Measures
We collected information on demographics, caregiver relationship, and length of time as a caregiver from all participants. The survey assessed psychosocial and caregiver burden at baseline, postintervention, and 6 months.
Stress.-Stress was measured using the 10-item version of the Perceived Stress Scale (PSS). It is a self-reported measure of the degree to which situations were considered stressful during the previous month (Cohen, Kamarck, & Mermelstein, 1983; Cohen, & Williamson, 1988) .
Mental Health.-Depression symptoms were measured using the Center for Epidemiologic Studies Depression Scale (CES-D), a 20-item measure that has been extensively studied and validated (McDowell & Newell, 2006) . Anxiety was measured with the State-Trait Anxiety Inventory (STAI)-State Version Y subscale. The STAI is widely used in research and clinical practice and has demonstrated internal consistency and validity (Spelberger, 1983) . Overall mental health was measured with the ShortForm-12 Health Survey (SF-12), which provides two composite scores: one for mental health (MCS-12) and one for physical health (PCS-12). It has been used extensively and demonstrates good reliability and validity (McDowell & Newell, 2006) . Caregiver Burden.-Caregiver burden was assessed using the Montgomery Borgatta Caregiver Burden Scale, which contains three subscales: objective burden, subjective demand burden, and subjective stress burden (Montgomery, 2002; Montgomery, Borgatta, & Borgatta, 2000) . Objective burden measures perceived infringement on or disruption of tangible aspects of the caregiver's life. Subjective demand burden measures the extent to which the caregiver perceives care to be overly demanding. Subjective stress burden measures the emotional impact of caregiving responsibilities. Recent studies show reasonable reliability and validity for the subscales (Stone & Clements, 2009 ).
Social Support.-Social support was measured using the Medical Outcomes Study Social Support Survey, which covers four categories of social support: emotional or informational support, tangible support, positive social interaction, and affectionate support. The scale has been extensively studied and demonstrates good reliability and validity (McDowell & Newell, 2006) .
Analysis
Measures of central tendency and dispersion were calculated for prerandomization demographic characteristics and intervention adherence. The MBSR and CCES participants were compared on these measures using t tests or chi-square statistics as appropriate.
The primary analyses tested the hypothesis that MBSR and CCES participants would not differ on any of these measures before randomization, but that by postintervention (2 months) and 6 months, MBSR participants would report better outcomes. General linear mixed models (Verbeke & Molenberghs, 2000) using SAS PROC MIXED predicted each outcome measure from measurement time (baseline, postintervention, 6 months) and intervention (MBSR, CCES). Simple effects tests comparing MBSR with CCES participants were calculated to determine the time points at which the groups differed. The efficacy of MBSR relative to CCES in promoting psychological health among caregivers would be most strongly supported by significant time-by-intervention interactions coupled with significant MBSR-CCES postintervention and 6-month comparisons.
The mixed models specified up to three observations for each participant, random participant intercepts, unspecified covariance structure, and restricted maximum likelihood estimation (Littell, Milliken, Stroup, Wolfinger, & Schabenberger, 2006) . We chose the mixed-model approach because, relative to a repeated measures ANOVA/ANCOVA approach, it ensured an intent-to-treat analysis that used all available observations from all randomized participants to estimate model parameters.
Results
Participants (n = 78) were 32-to 82-year-old predominately non-Hispanic White (97%) women (89%), most of them caring for a parent (Table 1) . There were no observed demographic differences between the caregivers randomly assigned to MBSR relative to CCES. Adherence to each intervention included attendance at weekly groups and the retreat/wellness day; 83% of participants attended at least seven of the eight weekly group sessions, and 90% attended the retreat/wellness day (Table 2) . Similarly, 88% of CCES and 92% of the MBSR participants completed the 6-month survey. MBSR participants practiced MBSR at home, an average of 6.8 sessions per week and averaged 29.4 min per session over the 8-week intervention. Two patterns of outcomes indicated support for the efficacy of MBSR. The first was observed for the MCS-12 mental health scale (Table 3) . MBSR participants showed immediate improvement and reported better mental health than CCES participants postintervention (p = .007) and maintained this improvement. CCES participants reported very little change in their mental health over time, resulting in a significant difference between the groups at 6 months as well (p = .04). The second pattern supported the short-term efficacy of MBSR for perceived stress and depression. The MBSR and CCES participants were not different at baseline in their reports of perceived stress (p = .99) or depression (p = .58). Postintervention, MBSR participants reported lower stress (p = .007) and depression (p = .005) than CCES participants. At 6 months, however, the groups were no longer statistically distinguishable from each other (p stress = .07, p depression = .16). For both of these outcomes, MBSR participants reported improved mental health outcomes postintervention and maintained this improvement at 6 months, whereas CCES participants reported steady improvement that resulted in similar outcomes as MBSR participants at 6 months.
For each of the remaining outcomes, all participants reported improvement immediately following the intervention (i.e., anxiety) or steadily over time (i.e., objective burden, subjective demand, subjective stress, social support) such that there were no significant differences between MBSR and CCES participants at postintervention or 6 months, only significant improvement over time. Baseline differences in anxiety between MBSR and CCES participants remained stable as both improved consistently over time, whereas baseline differences in physical health diminished as MBSR participants improved slightly.
Discussion
We know of no other study that examined the use of MBSR for stress reduction in family caregivers of people with dementia residing in the community. Our study shows that MBSR is a feasible, acceptable intervention for caregivers based on study recruitment and retention; not only did we exceed our initial recruitment goal, we also retained most participants for the course of the study. Results show that MBSR was more effective than CCES at improving overall mental health, reducing stress, and decreasing depression postintervention (2 months), with both groups showing improvement in anxiety postintervention that was retained at 6 months. There were no differences between groups on social support or caregiver burden. The results suggest that MBSR could effectively reduce stress and improve mental health in caregivers of community-dwelling family members with dementia.
Improving the mental health and well-being of caregivers is becoming an increasingly important focus in dementia care as the number of families affected by dementia increases and the consequences of caregiving become clearer; these include poorer health (Pinquart & Sörensen, 2007; Schulz & Martire, 2004) ; declines in psychological, social, and emotional health (Ferrara et al., 2008) ; and increased mortality (Schulz & Beach, 1999) . The participants in this study reported poorer overall mental health than the U.S. average on the mental 
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Notes: CCES = community caregiver education and support and MBSR = mindfulness-based stress reduction. health subscale of the SF-12 (Utah Department of Health, 2001) . Participants in the MBSR group demonstrated significant improvement in their mental health scores immediately postintervention and sustained at 6 months. This was not the case for the CCES group, which showed little change in overall mental health scores (MCS-12) from baseline to postintervention and only slight improvement at 6 months, although their score on depression did show improvement at 6 months. Stress is a major contributing factor to declining mental health and well-being, with chronic stress associated with increasing risk of depression, anxiety, and perception of burden (Clark, Bond, & Hecker, 2007; Cohen, Janicki-Deverts, & Miller, 2007) . This is especially true for dementia care, where the trajectory can last a very long time and lead to higher levels of stress in the later stages (Pearlin, Mullan, Semple, & Skaff, 1990) . A recent report (Cohen & Janicki-Deverts, 2011 ) using a U.S. sample showed mean PSS scores of 15.52 for men and 16.14 for women. This is far below the mean of 21.2 reported by study participants at baseline, who had been providing care for, on average, 4 years. There was little difference between the intervention groups on the PSS at baseline, with both groups reporting high levels of stress. However, there was a significant difference at postintervention as well as continued improvement seen at 6 months, with MBSR participants reporting less stress than CCES participants. Reported symptoms for depression and anxiety were also high at baseline for both groups, indicating mild to moderate levels of depression and elevated levels of anxiety. Similar to the trend we saw in stress, significant improvements were seen in depressive symptoms in the MBSR group at postintervention and in both groups by 6 months. Anxiety levels also improved in both groups postintervention and retained that improvement at 6 months.
The way in which MBSR affects mental health for caregivers is not entirely understood but likely has its basis in the foundational features of mindfulness and nonjudgmental awareness. This focus on present-moment experience and nonjudgmental acceptance has been shown to affect worry, rumination, and stress appraisal (Borders et al., 2010; Jain et al., 2007) . Worry and rumination involve a focus on negative emotional states and thinking repetitively about their causes, meanings, and consequences, with a focus on past or future events rather than the present moment (Ramel, Goldin, & Carmona, 2004) . Worry and rumination are also generally associated with higher levels of depression, anxiety, and negative mood (NolenHoeksema, 2000) . For those caring for a family member with dementia, worry and rumination over past events or a fearful future related to the trajectory of dementia can be significant.
Mindfulness and nonjudgmental acceptance of present-moment experience may also affect stress, depression, and anxiety through stress appraisal. In stress process theory (Folkman, 2008; Lazarus & Folkman, 1984) , the appraisal of a stressful event is a cognitive process that distinguishes between the event and how we respond to it. How caregivers appraise the stress of caregiving is of increasing interest as interventions focus not only on altering stressors in the environment, such as dementia-related behavior problems, but also on how caregivers subjectively appraise those problems and how this affects mental health (Pearlin et al., 1990) . In a study of caregiver appraisal, Mittleman and colleagues (2004) found that caregivers receiving a multicomponent counseling and support intervention significantly reduced their reaction ratings to dementia behaviors, resulting in decreased depression (Mittelman et al., 1995) . MBSR may support the process of stress appraisal, leading to what Folkman (2008) has identified as meaning-focused coping, which in turn generates positive emotions in stress appraisal.
The improvements seen in mental health for caregivers in the MBSR intervention did not, however, extend to caregiver burden scores, which demonstrated only slight improvement in either intervention group. Caregiver burden is a challenging concept to both define and measure, given its multidimensional nature, which includes both subjective and objective components (Acton & Kang, 2001 ). The multiple features represented by the concept of burden may also require more of a multicomponent program targeted to the many dimensions of the caregiver experience associated with burden rather than an intervention such as MBSR directed singularly at stress reduction. Gitlin and colleagues (2003) highlighted this when discussing the multicomponent interventions of the REACH study; they concluded that caregivers benefit from a variety of approaches targeting the various aspects and unique experiences of the caregiver. They note that focusing on stress reduction, while it benefits overall mental health, stress, and depression, did not have a significant impact on caregiver burden. It should be noted however, that single-component interventions with a higher intensity of frequency and duration may also have a greater positive impact on the caregiver. There are limitations to our study. Although results show short-term benefit in the use of MBSR for improving the mental health of caregivers, the long-term benefit has not been established and deserves further study. The daily practice of MBSR can also be a challenge to maintain over time, and identifying appropriate and needed support for continued practice will be critical to studying and understanding potential long-term outcomes. MBSR instructors trained to serve this population will also be critical. MBSR as a mind-body intervention can be challenging for caregivers to accept as a method of stress reduction. We experienced significant challenges in recruitment related to this reluctance, especially among minority populations. Our study population represents a predominately White caregiver group and may not reflect minority caregiver experiences (see also Whitebird et al., 2011) . MBSR as an intervention for caregivers does, however, have many appealing features. It is a relatively low-cost intervention that is increasingly offered through a wide variety of organizations. This is important in an era when providing ongoing services for family caregivers is challenging due to the difficult economic and policy environment. MBSR also uses exercises and techniques that are easy to understand and, once learned, can be used every day to help calm and reduce emotional reactivity to frustrations that arise with dementia-related behaviors. This may help the caregiver marshal positive coping skills to manage the stress and challenge of caregiving.
There are many different approaches to improving mental health and reducing stress for caregivers. Multicomponent interventions offer an array of needed services but can also be expensive and geographically inaccessible for many caregivers. New interventions that do not depend on availability and funding of aging services in the community can offer important alternatives for caregivers seeking assistance with navigating the stress of caregiving. As Sörensen and colleagues (2002) note, caregivers have vastly different needs, and a onesize-fits-all approach may not be useful. MBSR offers a new and exciting opportunity to provide an innovative technique for stress reduction in one of the populations that need it most-those caring for a family member with dementia. 
